The vertical P-velocity in a state of saturation is derived from the equation of vertical P -vorticity and the conservation of the equivalent potential temperature . The difference of vertical P-velocities in the dry and wet adiabatic processes are estimated.
Introduction
Recently, the importance of calculation of the vertical P-velocity is realized in regared to the integration of vorticity equation or the numerical forecasting of rainfall amounts and the strictly solution of the equation for vertical motion was treated in the paper of the title "Numerical prediction of the development of the cyclone over the Far East and the associated precipitation ". (Gambo et. all 1956) Hitherto, many papers concerning the numerical forecasting have assumed the dry adiabatic process.
Therefore, the treatments on the vertical P-velocity have been also calculated assuming the same process.
As for the vertical P-velocity assumed the wet adiabatic process, one comment was presented in the paper above mentioned.
In this paper the author presents more detailed discussion and example for the vertical P -velocity on the assumption of the wet adiabatic process.
Equation of vertical P-velocity
The field of vertical motion is not an observable quantity but the field is deduced from the equation of motion and the thermodynamics. (Smagorinsky 1955 and Gambo et. all 1956) In general we used the vorticity equation as equation of motion and the concervation of potential temperature as one of thermodynamics, but in the case of wet adiabatic process, equivalent potential temperature is conserved, so that the differential equation of vertical P- The quantity defined by m* is equivalent to the amount of precipitation.
We put following relations (Gambo et, al. 1956) The field of * is obtained from (2.9) under the appropriate boundary condition. Now we divide * into two parts where and * are assumed to be vertical P -velocity in a state of unsaturation and the one in a state of saturation respectively. Put (2.10) into (2.9), following equation is derived
Under the boundary condition 'p=0= 'p=p s =0 (where Ps is surface pressure), ' is obtained from (2.14) by means of relaxation method.
Adding and ', the vertical P-velocity in a state of saturation * is obtained.
Example
The author treated the numerical prediction of rainfall amount which included orographic effect and this results is published in this journal under the title "Topographic effects upon the numerical weather prediction in the lower atmosphere ".
In this paper, using the data of above mentioned report, we calculated *0 by means of relaxation method with grid point increment of 75 km. This small size of grid point increment is used for the calculation of vertical motion caused by mountain range.
The grid point is shown in Fig. 1 . The initial map we used was taken at 0300GCT, September 29. 1955. The distribution of w which is calculated from (2.12) under the boundary condition which takes account of kinematical condition of air flow along the topography of the where 2 is f2K/g . Because is vertical P-velocity in a state of unsaturation, it must satisfy following relation (Gambo et. al. 1956 The result is shown in Fig. 3 . The domain in a state of saturation is assumed as black points in the Fig. 3 .
Since the coefficient of 'ijk in equation (3.2) is large, the effect of condensation does not so extend in the horizontal direction as in the vertical direction.
From this calculation, * is much larger earth's surface, is shown in Fig. 2 . In finite difference form, equation (2.14) become where and Here (i, j, k) denotes the position of point we concerned with in (x, y, p) coordinates, and the horizontal and vertical lengths of each The effect of condensation is estimated by difference of equation (3.3) and (3.4) . That is The value of z/ t is obtained from the solution which is derived by relaxation method from (3.5) . than but the difference of * and is dependent on the value of r that is condition of saturation and the scale of domain in state of saturation.
Next, we estimate the effect of condensation on the height change of isobaric surface.
In this calcuiarion we use * instead of . This problem was remarked from another view point by S. Manabe (1955) . mb-surface caused from baroclinic term -2(f2/g / P)
(feet/12 hr) under the assumption of dry adiabatic process and dashed lines show the field of z/ t that is 12 hr height tendency on the 850 mb surface corresponding to -2(f2/g / P)
for 0300 GCT, June 29,
1954.
-35 -Journ. Met. Soc. Japan, Vol. 34, No. 5, 1956 the grid points and grid increment d is taken as 300 km as usually. The result of calculation and the domain in state of saturation are shown in Fig. 4 .
The order of z/ t is about half of which is calculated under the assumption of dry adiabatic process.
remained.
How does the deviation of height tendency adz/at changes the prognostic with the increasing time? This is interest problem and has the same difficult point with the problem of effect of ageostrophic wind on the height tendency. The vertical motion caused from mountains is eliminated from this figure. In this case the order of is comparable to that of and at few points, the sign of is reverse to .
Seeming from the above two example, the order of is changeable on the scale, because, the vertical motion is connected to horizontal divergence in the equation of continuity, and the order of horizontal divergence is much dependent on the scale of phenomena.
Problem
In this paper, the author presented the method how to calculate * and also the examples of the distribution of *, but the systematic discussion on the effect of * is
The detailed discussion on this problem is set forth in future paper.
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